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Abstract In 1970 a questionnaire on oral-contracep- per cent, respectively, of those of non-users. Detailed
tive use was mailed to 97,254 married women 25 to 49 analysis of these results, and their similarity to findings
years of age in Greater Boston. Sixty-nine per cent re- in previous studies, suggest that the association is
sponded. During the subsequent 30 months, 1072 of causal -- use of oral contraceptives appears to lower
the women were hospitalized for breast diseases. Hos- risk of fibrocystic breast disease. A similar association
pitalizationratesforfibrocysticdiseaseweresimilarfor was seen for fibroadenoma. Rates of breast cancer
non-users of oral contraceptives and users of one to 12 were lower for users than for non-users, but this finding
months' duration. However, users for 13 months to 24 was neither related to duration of use nor statistically
months and 25 or more months had rates only 70 and 35 significant. (N EnglJ Med 294:419-422, 1976)

HERE have been several case-control studies on use METHODS
of oral contraceptives and breast disease? -6 Women

with breast cancer have shown no unusual frequency of The study group consisted of nearly all married women born
use. However, previous results consistently suggest that between 1920 and 1944 who in 1969 lived in Boston or 14 con-
oral contraceptives may protect against benign breast dis- tiguous towns to the south and west. The women were identified
ease. The explanation of this apparent protection remains from Residents Lists compiled annually by every city and town inMassachusetts. In March, 1970, 97,254 women were mailed a re-
in doubt, in part because factors that affect a woman's con- quest for information on number and ages of children, education,
traceptive choice may relate to her risk of development of use of oral contraceptives and recent hospitalizations. Those who
benign breast disease or use of medical services for such had used oral contraceptives were asked when they began, if they
conditions. It therefore seemed appropriate to study the were still using them, when they had stopped and the total dura-

tion of use. After three mailings, 67,500 women (69.4 per cent)
relation using a prospective cohort study. One such in- had provided information. The respondents were categorized as
vestigation supports the findings mentioned above but is non-users, short-term users (cumulative duration of use less than
based on few cases of benign breast disease, r We report 25 months) or long-term users (cumulative use 25 or more
here first results from a prospective cohort study begun in months).
1970. The analysis is based on 1072 cases of breast disease, Person-years of observation were computed for each woman.

For respondents the observation period began on the date of the
benign and malignant, diagnosed through August, 1972. mailing responded to; for non-respondents it began on the date

of the first mailing. For all women the observation period ended

From the Department of Epidemiology, Harvard School of Public on August 31, 1972, or on the date a woman was first diagnosed as
Health, 677HuntingtonAve., Boston, MA02115,wherereprintrequests havingbreast disease. In the reviewof hospital records, described
shouldbeaddressedtoDr. Cole. below, it was learned that 363 respondents and 122 non-re-

Supportedbya SpecializedCenterGrant (5POl CA 06373)from the Na- spondents had had breast disease diagnosed before the Study
tionalCancerInstitute, U.S. PublicHealthService,and anaward(PRA115) period; they were excluded from this analysis. In sum, the 69,137
fromtheAmericanCancerSocietytoDr. Cole. eligible respondents and the 29,632 eligible non-respondents
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were observed for 149,678 and 71,281 person-years, respective- Table 1. Person-Years of Observation and Hospitalization
iv. Rates for Breast Diseases According to Age.

Women for whom histologically confirmed breast disease was
first diagnosed from March, 1970, through August, 1972, were A_E PERSON-YR Rm:E/1000PERSON-'CR
identified by' surveillance of all but two of the 35 general or rele- GRoup
vant specialty hospitals in the study area; the two that did not FIBROCYSTIC FIBROADENOMA CANCER

participate are small. Names of women identified from pathology DISEASE
log books or discharge lists were compared with the study roster
to determine which were members of the study cohort. 25-29 39,031 0.7 0.7 0.1

Hospitalization rates were computed per 1000 person-years. 30-34 38,338 1.6 0.7 0.3
To the extent that all patients with breast disease are hospitalized 35-39 42,289 3.1 0.7 0.6
for diagnosis, our hospitalization rates reflect actual incidence 40-44 48,524 4.8 0.4 1.3
rates. Some cases of benign breast disease occurring in our cohort 45-49 52,777 4.1 0.2 1.3No. of women -- 679 112 176
are likely to have gone undetected because they were diagnosed

in a physician's office. We do not know what fraction of the to-
tal this group represents. Where noted, the rates are age-
standardized. Unless otherwise specified, the standard is the age
distribution in five-year groups of all 97,254 women in the study. ),ears and then decline. As expected, breast-cancer rates
Age-standardized rate ratios and their 95 per cent confidence rise steadily with age.

• _. . s9 Table 2 shows age-standardized hospitalization rateslimits were computed as descNbed by flettlnen.. The rate ratio

expresses the hospitalization rate for the group of interest relative for the three diseases according to response status and use

to a rate of unity for the non-users of oral contraceptives. When of oral contraceptives. For all conditions, the rates are

the upper confidence limit of a rate ratio is less than unity, the about one third lower for non-respondents than for re-
rate ratio is statistically significantly low, with P<0.05. Trends
were tested for statistical significance by the method of Man- spondents. The Residents Lists from which the study
tel.l° members were identified were made up about 15 months

In March, 1973, a second questionnaire was sent to all 18,646 before the questionnaires were mailed. Women migrating

women who responded to the first questionnaire stating that the}' from the study area during the interval would probably be
had used oral contraceptives and to an equal number of non-user •
respondents. Non-users were matched to the users for year of non-respondents and also have a lower probability of be-

birth (decade), parity (0, 1-3, 4 +), age at completion of education i ng identified if breast disease developed. The likely mag-
(< 19, l 9 +vears) and town of residence. Of the 37,292 question- nitude of out-migration and its effect on the findings are
naires mailed, 23,988 (64 per cent) were returned. The 1973 discussedlater•

questionnaire is used in this analysis to evaluate possible selective The clearest relation of hospitalization rates to use of
out-migration, and to classify users o1 oral contraceptives for re-
cencv of use. Somewomenwhowerenon-usersasof1970indicat- oral contraceptives is seen for fibrocvstic disease. AI-

ed that they used oral contraceptives between 1970 and 1973. To though short-term users appear to have rates little differ-

maintain the prospective nature of the stud)', such women re- ent from those of non-users, long-term users have, rela-

main classified as non-users. Among the non-user respondents to tive to non-users, an age-standardized rate ratio of 0.4 (95
the 1973 questionnaire, 6.1 per cent of the person-years of obser-
vation and 6.6 per cent of the cases of breast disease occurred in pet- cent confidence limits, 0.3 to 0.6). Further simulta-
women who started using oral contraceptives after 1970. The neousstandardizations for age and either age at first birth,

percentages are small and similar -- that is, women who began education or parity do not materially alter this finding.

use after 1970 had a breast-disease hospitalization rate character- Furthermore, the substantial number of cases of fibrocys-

isticof the stud)" group as a whole, tic disease among short-term users permits a finer classifi-

cation according to duration of use. For users of one to 12
Rzstn_Ts months' duration the standardized rate ratio was 0.9

whereas for users for 13 to 24 months, it was 0.7 (0.4 to
The surveillance identified 1072 women with breast

1.1). Thus, although use of oral contraceptives for less
disease in the study cohort; 137 malignant and 659 benign than 13 months is not associated with a reduction in the

cases were identified among respondents, and 39 malig- hospitalization rate for fibrocystic disease, continued use
nant and 237 benign cases among non-respondents.

Among respondents the cases of benign disease included

76 per cent with fibrocystic disease (or closely' related diag- Table 2. Hospitalization Rates * for Breast Diseases Accord ing
noses), 13 per cent with fibroadenoma and 11 per cent to Response and Use of Oral Contraceptives.

with other conditions, including women with both fibro-

cystic disease and fibroadenoma. The 11 per cent of worn- CATEaORY RATE/1000_RSON-YR
en with "other" breast conditions were excluded from this FIBROCYSTIC FIBROADENOMA CANCER

analysis. Their use of oral contraceptives resembled that mSEASE

of the other women with benign disease, but they were too All respondents 3.4 0.6 0.9
(499)* (83) (137)

few for detailed analysis. Non-users 3.7 0.6 1.0
Table 1 shows hospitalization rates, according to age, (422) (58) (115)

for the three listed conditions among all 96,769 eligible Users for <25 mo 3.4 0.7 0.6
(56) (18) (12)

women in the study cohort• Rates for fibrocystic disease Users for _25 mo 1.3 0.3 0.7
rise with age from 0.7 in the youngest group to 4.8 among (21) (7) (10)

women 40 to 44 years of age and then decline slightly Non-respondents 2.5 0.4 0.5

among women 45 to 49. Rates for fibroadenoma are fairly (180) (29) (39)

constant from 25 to 39 )'ears of age at 0.7 per 1,000 person- *Age-standardized. *Figuresinparenthesesrepresentnumeratorsof therates.



thereafter is associated with progressive decline in risk Table 4. Hospitalization Rates* for Fibrocystic Disease and
(based on chi-square for linear trend, P = 10-6). Breast Cancer According to Age at First Delivery Among Non-

The association between use of oral contraceptives and users of Oral Contraceptives.

fibrocystic disease can also be examined according to age AGEATIST RATE/1000PERSON-YR
(Table 3). The low rate among long-term users is seen in DELIVERY
all age groups studied, and among younger women, low wBROCVST_C CANCER
risk may be associated even with short-term use. With re- D_SEASE
sponses to the 1973 questionnaire, users were classified ac- <23 3.9 0.7
cording to recency of use. Women who used oral contra- (79)* (15)
ceptives in 1970 or before and who used them between 23-26 4.1 1.1(173) (46)
1970 and 1973 were classified as "recent" users. Women _27 3.9 1.4
who used them only in 1970 or before were classified as (133) (50)

"non-recent" users. There are few non-recent long-term Nulliparouswomen 5.1 0.3
users (3800 person-years of follow-up observation), but (34) (2)
with respect to fibrocystic disease their standardized rate *Standardizedtoagedistributionofallnon-users.
ratio, 0.5 (0.2 to 0.9), is identical to that of recent long- 'Figuresinparenthesesrepresentnurneratorsoftherates.
term users, 0.5 (0.2 to 0.7). That is, the effect of oral con-

traceptives on risk of fibrocystic disease appears to persist fibrocystic disease are strongly and inversely related to
for at least several years after cessation of use. Despite the parity. Age-standardized hospitalization rates decline
small numbers this result is statistically significant, consistently with increasing parity from 5.1 per 1000 per-

son-years for nulliparas to 2.4 for women of parity 5+

Table 3. Hospitalization Rates for Fibrocystic Disease Accord- (based on chi-square for trend, P = 7.7 × 10-6). Both
ing to Duration of Use of Oral Contraceptives and Age. these findings for fibrocystic disease are similar to those of

Kelsey et al. 4
AGE RATE/1000 PERSON- YR

GROUP DISCUSSION

NON-USES USEFOR USEFOR The most striking finding in these data is the low hospi-
<2_ MO _._-25 MO

talization rate for fibrocystic breast disease among women
25-29 1.3 0.6 0.5 who have used oral contraceptives for 25 months or Ion-

(15)* (5) (3) ger. The finding is similar to those of most previous re-30-34 2.3 1.4 1.6
(37) (8) (8) ports, although in two British studies the protective effect

35-39 3.6 3.4 1.0 was largely restricted to recent long-term users. _,7Even in
(76) (15) (4)

4o-44 5.5 5.4 1.1 the one study in which little overall association was found,
(144) (18) (3) current long-term users had only about half the risk of

45-49 5.0 5.2 2.2 "chronic cystic disease" experienced by non-users? The
(150) (10) (3) question, then, is whether long-term use protects against

*Figuresinparenthesesrepresentnumeratorsoftherates. fibrocystic breast disease or whether the association is
non-causal and due to methodologic errors or selection

For fibroadenoma the standardized rate ratio for short- bias.

term users is 1.2 (0.7 to 2.2), and that for long-term users This study lacks some of the difficulties of previous in-
0.5 (0.2 to 1.2). For breast cancer, both short-term and vestigations, but has its own. Probably the most serious is
long-term users have a standardized rate ratio of about 0.7 that our ascertainment of the occurrence of disease in sub-

(0.5 to 1.4 and 0.5 to 1.6, respectively). In other words, for jects depends both on the continued residence of subjects
neither condition are the hospitalization rates for either in the study area and on the stipulation that they be
group of users significantly lower than those for non-us- hospitalized for biopsy confirmation of their breast dis-
ers. Numbers of admissions for fibroadenoma or cancer ease. We have some assurance that ascertainment of

are insufficient for analyses according to age or recency of breast-cancer cases was substantially complete. On the ha-
use. sis of age-specific incidence rates of breast cancer for mar-

This study also provides information on the relation of ried women in Greater Boston, 1971-1972, breast cancer

breast cancer and fibrocystic disease to reproductive his- would have been expected to develop in 180 women in the
tory. One of the strongest risk indicators for breast cancer study group; 176 cases were ascertained. Population rates
is the age at which a woman has her first child; the older are not available to enable such comparisons for the be-

ll 12
she is at this event, the higher the risk of breast cancer. . nign diseases.

This finding is confirmed by the data shown in Table 4, The effect of possible differential migration from the
which is restricted to non-users of oral contraceptives, studyareaaccordingtouseoforalcontraceptiveshasbeen
Women whose first child is delivered before the age of 23 examined in two ways. First, we thought that 1973 ques-
have only half the breast-cancer rate of women whose first tionnaires returned to us by the post office as "undeliver-
child is delivered after 26 (based on test for trend, able" represented an upper estimate of out-migration.
P -- 0.03). Unlike breast cancer, fibrocystic disease ap- Accordingly, we calculated "undeliverable" rates to the
pears unrelated to the age at first birth. However, rates of 1973 questionnaire according to age and use of oral con-



traceptives at the time of the 1970 questionnaire. These risk. These are the absence of a dose-response relation in

rates varied from 10percentintheoldestgroupofwomen our data for breast cancer (though this may be due to

to 25 per cent in the youngest. Undeliverable rates among chance) and the differences between breast cancer and fi-

users were consistently higher by an average of 6 per cent. brocystic disease in their relations to parity and age at first

However, this small differential migration by use is unlike- birth.

ly to affect our results: because fibrocystic disease and We are indebted to the women who provided information on
breast cancer are strongly age dependent and because mi- use of oral contraceptives, the administrative and medical staffs of
gration out of the study area was highest at the ages when area hospitals for permission to abstract records and their record

incidence of disease is lowest, the combination of these fac- room staffs for their willing assistance. The hospitals are Beth

tors appears to nullifv the possible effect of the greater too- Israel Hospital, Boston City Hospital, Boston Hospital for Wom-
• en (Lying-In and Parkway Divisions), Brookline Hospital, Car-

bility of users of oral contraceptives. Because this problem ney Hospital, Faulkner Health Care Hospital, Faulkner Hospital
is so important in a study of this nature, we examined the Framingham Union Hospital, Glover Memorial Hospital, God-

possible effect of differential migration in another way. dard Memorial Hospital, Harley Hospital, Kenmore Hospital,

The rate ratio for fibrocvstic disease among long-term Lemuel Sbattuck Hospital, Leonard Morse Hospital, Longwood
• Hospital, Inc., Massachusetts General Hospital, Massachusetts

users of oral contraceptives was estimated for each year of Osteopathic Hospital, Milton Hospital, Mount Auburn Hospital,
observation. If selective migration accounted for some ,,r New England Baptist Hospital, New England Deaconess Hospi-

all of the apparent decreased risk ratio of fibrocystic dis- tal, Newton-Wellesley Hospital, Norwood Hospital, Parker Hill

ease in long-term users, it would be expected that the Medical Center, Peter Bent Brigham Hospital, Quincy City Hos-

ratio would decrease with the passing of time. However, pital, St. Elizabeth's Hospital, St. Margaret's Hospital, Sancta Ma-
ria Hospital, Symnms Hospital, and University Hospital. Special

the standardized rate ratios for long-term users are 0.3, thanks are due to Ms. Joyce Berlin, Ms. Marlene Goldman and
0.4, 0.4 in 1 970, 197 1 and 1972 respectively. Mrs. Grace MacDonald for organizing and supervising the cleri-

Another possible explanation of low rates of fibrocystic calandcomputingworkinvolvedin thisstudy.

disease among users of oral contraceptives is a selection

bias -- that is, women who are susceptible to fibrocystic

disease may refrain from use I either on medical advice REFERENCES
or for some other unknown reasons. This explanation

seems unlikely since the protective association gains in h Vessey MP, Doll R, Sutton PM: Oral contraceptives and breast neo-
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gradually dissipate. In the absence of selection bias as well 288:551-554, 1973
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use of oral contraceptives is causally related to low risk of use. IntJ Epidemiol 3:333-340, 1974
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and breast-cancer risk is increased among women who 8. Miettinen OS: Standardization of risk ratios. Am J Epidemiol %:383-
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ever, the few case-control studies so far reported suggest 9. ldem: Simple interval-estimation of risk ratio. Am J Epidemiol
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